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© A process for preparing pharmaceutically active compounds of formula (A): 
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Q. 
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^O^^^^j^^ (A) 



wherein X is hydrogen, hydroxy. ch!oro, Ci -ti alkoxy or phenyl C-.-e alkoxy; and and are hydrogen. 
Of acyl or phosphate derivatives thereof, which process comprises the preparation of an intermediate of 
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wherein is C--^ alkyi, or phenyl Ci -5 alkyi in which the phenyl group is optionally substituted: R2 is 
hydrogen, hydroxy, chlorine, Ci -5 alkoxy. phenyl Ci -9 alkoxy or amino: and R3 is halogen. C^-^ alkyithio. 
Ci -s alkylsuiphonyl, azido, an amino group or a protected amino group, via the reaction of a compound of 
formula (!l): 




wherein R2 and R3 are as defined for formula (1) with: 
(a), a compound of formula (III): 

O 




(III) 



wherein R* and Rs are independently hydrogen. C -5 aikyl. or phenyl, or R* and R5 together are Cs-7 
cycloalkyi, to give a compound of formula (IV): 
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© Purine compounds and their preparation. 



© A process for preparing pharmaceutically active compounds of formula (A): 



CO 
< 

CO 
CM 

o 

CO 



a. 

UJ 



(A) 



wherein X is hydrogen, hydroxy, chloro, Ci-e alkoxy or phenyl Ci -e alkoxy; and R, and F^b are hydrogen, 
or acyl or phosphate derivatives thereof, which process comprises the preparation of an intermediate of 
formula (I): 



Xerox Cooy Centre 
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{ I ) 



wherein Rt is Ci -5 alkyl. or phenyl C1-5 alky! in which the phenyl group is optionally substituted: R2 is 
hydrogen, hydroxy, chlorine, Ci-6 alkoxy. phenyl C1-5 alkoxy or amino; and R3 is halogen, Ci-s alkytthio. 
Ci -s alkylsulphonyl. azido, an amino group or a protected amino group, via the reaction of a compound of 
formula (II): 



(II) 



wherein R2 and R3 are as defined for formula (1) with: 
(a), a compound of formula (III): 




(III) 



wherein R* and Rs are independently hydrogen, C1-5 alkyl. or phenyl, or R4 and Rs together are C5-7 
cycloalkyi; or 

(b). a compound of formula (V): 



(V) 



wherein L is a leaving group and Ri is as defined for formula (I), and thereafter converting the resulting 
intermediates to a compound of formula (1) and converting a compound of formula (I) to a compound of 
formula (A). 



2 




or 

(b). a compound of formula (V): 

CO^R 



/ 2 ^ 
\ 
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Novel Process 



The present invention relates to a chemical process for the preparation of novel compounds which are 
useful intermeaiates in the preparation of pharmaceuticaily active compounds, and to novei intermediates 
used in that process. 

EP-A-0 141 927 and EP-A-0 182 024 describe, inter alia, compounds of formula (A); 



70 



15 




(A) 



20 wherein X is hydrogen, hydroxy, chloro. C1-5 alkoxy or phenyl C1-5 alkoxy and Ra and Rb are hydrogen, 
including acyl and phosphate derivatives thereof. 

The above publications disclose a process for the preparation of compounds of formula (A) which 
involves the reaction of purine derivatives, including compounds of formula (B): 



25 



30 




35 



(B) 

wherein Y is chloro. hydroxy, d-s alkoxy, phenyl Ci-? alkoxy or amino, and Z is chloro, amino or 
acylamino. with compounds of formula (C): 



40 



R OH-C 
C 2 \ 



R,CDH-C 
a z 



/ 



CH-CCH^)^- Q 



45 



(C) 



in which R^ and Rd are each independently acyl or together form a cyclic acetal or cyclic carbonate group 
and Q is a leaving group such as, chlorine, bromine or iodine, preferably iodine. 

This process has the disadvantage that compounds of formula (C) are not readily available and must be 
prepared individually via multi-stage syntheses. 

A new process for the preparation of compounds of formula (A) has now been discovered which uses a 
readily available or easily prepared starting material in place of the intermediates of formula (C). 

According to the present invention there is provided a process for the preparation of a compound (A): 



4 
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20 



25 



30 
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(A) 



a 2 2 o 



IS wherein: 

X is hydrogen, hydroxy, ch!oro. C; alkoxy or phenyl C- 
phosphate derivatives thereof, which process comprises: 
(t) the preparation of a compound of formula (I): 



-5 alkoxy: and Rg and Rb are hydrogen, or acyl or 




(I 



wherein R^ is Ci -5 aikyi, or phenyl C^-^ aikyi in which the phenyl group is optionally substituted; Ra is 
hydrogen, hydroxy, cnlonne. alkoxy. phenyl C1-9 alkoxy or amino: and R3 is halogen. aikylthio. 

Ci-^ alkylsulphonyl, azido. an amino group or a protected amino group, which preparation comprises the 
35 reaction of a compound of formula (li): 



40 



45 



50 



wherein R2 and R3 are as defined for formula (I) with: 
(a), a compound of formula (III): 

O 



55 




(II) 



(III) 
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wherein Ra ana R= are independently hydrogen. C- aikyi. or phenyl, or Ri and R5 together are C-^ 
cycloatkyl. to give a ccmpouna of formuia (IVV 



75 




(IV) 



20 



(b), a connpound of formula (V): 



25 



30 



35 



40 



CO^R^ 



(V) 



wherein L is a leaving group and Ri is as defined for formula (I), to give a compound of formula (VI): 

R- 



45 




(VI) 



50 



55 



and thereafter converting the intermediate compound of formuia (IV) to a compound of formuia (I) via 
transesterification, or the intermediate compound of formuia (VI) to a compound of formuia (I) via 
aecarboxylation . and, as necessary or desired, mte rcon verting variables Ri. R2 and R3 t o further values of 
Ri, R2 and R3; ' ^ ' ^ ^ """^ 

(ii) the conversion of the resulting compound of formula (1) to a compound of formuia (A) by 
converting variable R3. when other than amino, to amino, reducing the ester groups CO2R1 to CH2OH and 
optionally forming acyl or phosphate derivatives thereof, and as necessary or desired converting variable R2 
in the compound of formuia (I) to variable X in the compound of formuia (A). 

As used herein, the term Ct-5 alkyi includes groups in which the alkyi moiety is straight or branched, 
favourably contains 1 to 4 carbon atoms and is preferably methyl. Substituents for phenyl when optionally 
substituted include one or two of hydroxy. Ct-^ alkyi. . Ci-^ alkoxy and halogen, such as fluoro. chloro. 



6 
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10 



?5 



20 



25 



30 



35 



bromo and ioao. 

Values for X in compounas of formuta fA) include hydrogen, hydroxy ana C; aikoxy. :or exampie 
methoxy. When X is hydroxy it will be aooreciateo that compounds of formuta (A) exist in more man one 
tautomeric form. 

Values for R3 and Rb in compounas of formula (A) mcluae hydrogen and acyi sucn as aikanoyi. 
for examole acetyl. 

Values for R: in compounds of formula (I) include atkyl, for example methyl and ethyl. 
Values for R2 in compounas of formula (1) include hydrogen, chlonne, and C,-* aikoxy, for example 
methoxy. 

Suitable values for R3 when a protected amino group include C2-; alkanoylammo sucn as acetylammo 
or pivaloylamino. aroyi such as benzoyl, and arylmethyl such as benzyl. 

Values for R3 in compounds of formula (1) include amino, halogen for example chlorine, and protected 
amino such as alkanoylammo, for example acetylamino. 

When R2 in comoounds of formula (II) is hydrogen, examples of R3 include halogen for example 
chlorine, and amino. When R2 in compounds of formula (II) is chlorine, examples of R3 include halogen for 
example chlorine, amino, and acetylamino. Preferably R2 in compounds of formula (II) is chlonne and R3 m 
comoounds of formula (U) is ammo. 

In process variant (a), values for R^ and Rs in compounds of formuta (Ml) include hydrogen. C-.-. alkyi 
for example methyl, phenyl and cyclohexyl. Preferably both R^ and R5 are methyl or one of R* and Rs is 
hydrogen and the other is phenyl. Ci-. aikyi such as methyl, or R. and R5 together are cyclohexyl. 

In process variant (b). the leaving group L in compounds of formula (V) is suitably a halogen atom, 
preferably bromine. Variable Ri is preferably chosen such that a group CO2R1 is readily displaced from the 
intermediate compound of formula (VI) by decarboxylation. Preferably R: is an ethyl group. 

The reaction of a compound of formula (II) vvith a compound of formula (111) according to process variant 
(a) or a compound of formula (V) according to process variant (b) may be carried out in an inert solvent for 
example dimethylformamide. dimethylsulphoxide or acetonitrile, preferably dimethylformamide. in the pres- 
ence of an inorganic or organic base, over a temperature range from 0 * C to the boiling point of the solvent. 
Examples of inorganic bases include alkali metal hydrides, alkali metal carbonates such as sodium or 
potassium carbonate and preferably potassium carbonate. Suitable organic bases are 1 .S-diazabicyclo- 
[5 4.0]undec-7-ene and tetramethyl guanidine. The reaction conditions selected for the preparation of 
intermediate compounds of formulae (Iv) and (VI) according to process variant (a) and (b) respectively may 
result in the isolation of these intermediate compounds as salts. For example, use of an alkali metal 
carbonate in process variant (a) may result in the isolation of the intermediate compound of formulae (IV) as 
the corresponding alkali metal salt. 

Compounds of formula (1) may be obtained by transesterification of the compound of formula (IV) under 
conventional conditions, for example via acid catalysed reaction with the appropriate alcohol of formula (VII): 



R.-OH (Vll) 

40 wherein R. is as defined in formula (I). Advantageously C-^ aliphatic alcohols, for example methyl alcohol 
or ethyl alcohol, are used. An inert solvent may be added, if required. 

The reaction may be carried out at temperatures ranging from ambient to the boiling point of the 
alcohol or inen solvent, if present. 

Alternatively, compounds of formula (I) wherein R2 is OR1 may be obtained directly from compounds of 
formula (IV) wherein R2 is chlorine via treatment with an alcohol of formula (Vll). transesterification and 
displacement of chlorine by the group OR1 taking place in the same reaction. 

Compounds of formula (I) may be obtained by monodecarboxylation of the intermediate compounds of 
formula (VI). Decarboxylation may be carried out under conventional conditions, for example, by stirring at 
ambient temperature in the presence of a base such as sodium ethoxide in a solvent such as ethanol or 

50 tetrahydrofuran. ^ *u 

Compounds of formula (I) in which R2 is chlorine, made by process variant (b). may be treated with an 
alcohol of formula (V!!), as described above, to give a compound of formula (I) in which R2 is ORi. It will be 
appreciated that R. in compounds of formula (I) made by process variant (b) may be transesterified to 
further values of R: via reaction with an alcohol of formula (Vll). 

55 Intermediate compounds of formula (IV) and formula (VI) in which R2 is chlorine may be hydrogenolys- 

ed to give intermediate compounds of formula (IV) and formula (VI) respectively in which R2 is hydrogen, 
preferably by catalytic reduction using a noble metal catalyst, for example palladium on charcoal, in the 
presence of hydrogen or a hydrogen source such as ammonium formate, in an alcoholic solvent, preferably 



/ 
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methanol or ethanoi. 

Variable R3 in compounds of formula (I) may be convertea to fuaher values of R3 using proceaures 
conventionally practised in purine chemistry. For example, an amine protecting group sucn as aryimeihyi 
may be removed by hydrogenolysis. Where the mtermeaiate compounds of formulae (IV) anc (Vl) are 

5 subjected to hydrogenolysis reactions as described above, the protecting group wiil be removed at this 
intermediary stage. Similarly, variable R3 may be convened from azido to ammo by catalytic reauction. and 
an R3 halogen, alkylthio or alkylsulphonyl group may be converted to an amino group by aminoiysis 
using, for example, ammonia. 

Variables R: and R2 may of course be susceptible to the reaction conditions chosen for interconversion 

TO of variable R3. It will be apparent to the skilled chemist that the process variant [(a) or (b)] foitowed. ana the 
stage in the reaction sequence at which the transformation of variables, where necessary or aesirea. is 
carried out. may be chosen to suit the variables Ri. R2 and R3 required in the compound of formula d). 

The compounds of formulae (I), (IV) and (Vl) are novel compounds and form part of the present 
invention. Compounds of formulae (I), (IV) and fVI) may form salts and solvates such as hydrates, and the 

rs invention also extends to these forms. Some of the compounds of formula (IN) are known compounds. The 
compound of formula (III) in which R3 and Ra are methyl may be prepared according to the procedure 
described in Organic Syntheses, (Vol. 60. P. 66). Other compounds of formula (III) may be prepared by 
analogous procedures. The alcohols of formula (VII) are known compounds or are prepared by analogous 
procedures to those used to prepare known compounds of formula (Vll). 

20 Certain compounds of formula (V) are known compounds. The compound of formula (V) in which L is 

bromine and Ri is ethyl may be prepared, from commercially available triethyl methanetricarboxylate 
according to the procedure described by H. Rapoport et at. [Journal of Organic Chemistry. 44, 3492 (1979)]. 
Other compounds of formula (V) may be prepared by an analogous procedure. Methane tricarboxylate 
derivatives may be prepared by standard methods from the corresponding malonic acid derivatives. 

25 Purine derivatives of formula (II) are generally known compounds and their preparation is described in 

the prior art relating to purine chemistry. The compound of formula (II) in which R2 is chlorine and R3 is an 
amino group is 2-amino-6-chloropurine, utilised in the process of the Examples disclosed in EP-A-0 141 
927. 

The compounds of formula (I) in which R2 is hydrogen, hydroxy, chloro, Ci-s alkoxy or phenyl Ct-5 
30 alkoxy and R3 is an amino group may be reduced under conventional conditions, for example using sodium 
borohydride. to the compounds of formula (A) in which X is hydrogen, hydroxy, chloro, C1-5 alkoxy or 
phenyl Ci -5 alkoxy and Ra and Rb are hydrogen. The compound of formula (A) in which X is hydroxy and 
Ra and Rb are hydrogen may be obtained under conventional hydrolysis conditions, for example in aqueous 
sodium hydroxide solution, from compounds of formula (A) in which X is C1-5 alkoxy or phenyl C1-5 alkoxy 
35 and Ri and Rb are hydrogen. Compounds of formula (A) in which X is hydrogen or hydroxy and Ra and Rb 
are hydrogen may be converted to further compounds of formula (A) in acccordance with the procedures 
described in EP-A-0 182 024 and EP-A-0 141 927. 

The following Descriptions and Examples illustrate the process and novel compounds of the invention. 
The use of the novel compounds of the invention in the preparation of compounds of formula (A) is included 
40 by way of illustration. 

Description J_ 

45 



50 



55 
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2-Amtno-6-cnioro-9-ri-f2.2'dimethyl-i .3-dioxane-4.6'aione-5-7l)eth-2-vilpunne potassium salt 




CI 



N 



> 




N 




0 



(DI) 



A mixture of 2-amino-6-chioropurine (0.5g, 2.94mmol). 6.6-dimethyl-5,7-dioxaspiro[2.5]octane-4.8-dione 
(0,5g. 2.94mmol) and potassium carbonate (0.49g, 3.53mmol) in N.N-dimethylformamide (I0m() was stirred 
at room temperature under dry nitrogen overnight. T.l.c. [chloroform/methanol (2:1)] showed two products, 
rf = 0.21, 0.34. The mixture was filtered and the filtrate evaporated to leave an oil which was triturated with 
dichloromethane (5ml) to give a cream coloured solid. The solid was dissolved in chloroform/methanoi (3:1) 
(7.8ml) and column chromatographed on silica (l25g) (eluant = chloroform/methanol (3:1) gradually 
increasing to (1:1)) to give the title compound (0.51 g. 46%), rf [chloroform/methanol (2:1)] = 0.34 and 2- 
am(no-6-chloro-7-[1-(2,2-dimethyl-1,3-diaxane-4.6-dione-5-yl)eth-2-yl]purine potassium salt (0.23g. 21%). rt 
[chloroform/methanol (2:1)] = 0,21 

'H n.m.r. (CD3OD) of title compound: 51 .50(s.6H,-CH3). 2.72(t.2H,^JHH = SHz.-CHa-), 4.20(t.2H.3JHH = 8H2. 
>NCH2-). 8.05(s,lH,H-8). 

Decomposition occurs at 290 C. 



Description 2 



2-Ammo-9-[l-(2.2-dimethyl-i.3'dioxane-4.6-dione-5-yl)eth-2-ynpurine potassium salt 



A mixture of 2-amino-6-chloro-9-[1-(2.2-dimethyl-1 .3-dioxane-4,6-dione-5-yl)eth-2-yl]punne potassium 
salt (200mg, 0.53mmol). ammonium formate (I48mg. 2.34mmol) and 10% palladuim on charcoal (80mg) in 
methanol (I5ml) was heated under reflux under dry nitrogen for 3h. T.l.c. (chloroform/methanol (2:1)] 
showed one spot, rf =0.15. The mixture was filtered and the filtrate evaporated to leave a gum. The material 




{D2) 
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was not purified further. 

'H n.m.r. (D^O): 51 .-iSfs.eH.-CH: ). 2.65U.2H.^ J^m = 8H2.-CH:- 4.20(t.2H.^ = 8H2. >NCH2-). 3.05iS.lH.H- 
3), 8.50(s.1H.H-6). 



DescriDtion 3 



6-Phenyi-5.7-dioxaspirof2.5]octane-4.6-dione 




(D3) 



25 



30 



To a suspension of cyclopropane-1 .1 -dicarboxylic acid (l.Og, 7.69mmol) in a mixture of acetic 
anhydride (0.86g. 8.45mmol) and benzaldehyde (0.81 g, 7.53 mmol) stirred at room temperature was added 
one drop of concentrated sulphuric acid. The suspension immediately became a light brown solution which, 
after two minutes turned into a pink solid. The reaction mixture was partitioned between water (100ml) and 
dichloromethane (2x100mi). The combined organic extracts were dried (MgSO^). filtered and evaporated to 
leave a white solid which was triturated with ether/hexane (1:1) (15ml) to leave 0.70g (42%) of white solid 
material, rf[ether.'hexane (3:2)] = 0.40, mp 131-131.5* C. 



'H n.m.r (CDCb): 51 .90(s,4H,-CH2-). 6.80(s.1 H,-0-CHPhO-). 7.45(brs,5H,-C5 He ). 



35 



Description 4 



40 



2-Amino-6-ch!oro-9-ri -f2-phenyh1 .3-dioxane 4.6-dione-5-yl)eth-2-yl-]purine potassium salt 



45 



50 




(D4) 



55 



A mixture of 2-amino-6-chloropurine (0.23g, 1.36mmoi), 6-phenyl-5.7-dioxaspiro(2.5]octane-4.8-dione 
{0.30g. 1.37mmol) and potassium carbonate (0.22g. I.SSmmol) in N.N-dimethylformamide (5ml) was stirred 



10 



75 
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at room temperature under dry nitrogen overnigni, T.!.c. ichioroform-methanol i2:l)l showec ?wo croauc:s. 
rf =0.45. 0.55. The mixture was fiitereo and the filtrate evaporatea to leave an oii wnicn was truuratec '.vith 
aicnioromeihane (I5mi^ to give a cream coloureo soiio. The solid was purified by column cnromatcgraony 
on silica (65g) (eiuent-dichloromethane/methanol f4:U gradually increasing io iVA)] ro give ;he title 
comoouna .0.21 g. 36%). rf[chloroform.methanol (2:1)] = 0.55 ana 2-amino-6-ch!oro-7-[ i -..2-onenyi- K3- 
dioxane-4.6-dione-5-yi)eth-2-yl]purine potassium salt {0.i4g. 24%). rf [chloroform, methanol i2:n] = 0.45. 

•H n.m.r (D»-DMSO): of the title compound: 52.55 (m.2H.-CH2-). 4.20(m.2H. >NCH2m. 3.80{brs.2H.-NH.). 
7.50(brs, 6H, -C^H= + -OCHPhO-). 8.10(S.1 H.H-8). 

Descriotion 5 



5.1 2-Dioxadisoiro[2.2.5.2]tridecane-4. 1 3-dione 



20 



25 



30 



35 



40 



45 




(D5) 

A mixture of cyclopropane-1 .l-dicarboxylic acid (I3.0g. O.IOmmol). cyclohexanone (lO.Bg. O.nmol). 
acetic anhydride {11 -2g. O.limol) and concentrated sulphuric acid (5 drops) was stirred at room tempera- 
ture 0.5h. The mixture soon became a wine-red solution which later darkened to purple. The reaction 
mixture was partitioned between water (100ml) and ether (2xl00ml). The combined organic extracts were 
washed with brine (SOml). dried (MgSO*). filtered and evaporated to leave a purple oil plus some solid 
material. This mixture was purified by column chromatography on silica [eluent = ether/hexane (4:1)] to give 
the title compound as colourless crystals (2.70g. 13%). m.p. 134.5-135 C. 

•H n.m.r (CDCI3): 51 .35-2.l8(m,lOH.cyclohexyl-CH2-). 1 .93(s.4H,cyclopropyl-CH2-). 
Description 6 
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2-Amino-6-chloro-9-ri -! 1 ■5-d(OxasDiro[5.5jund8cane-2.4-dione-3-y(1eth-2'ynpurine potassium sait 




CI 




(D6) 



A mixture of 2-amino-6-chloropurine (O.SOg. 4.72mmol), 5.12-dioxaspiro[2.2.5.2]tridecane-4.l3-dione 
(I.Og. 4.80mmoi) and potassium carbonate (l.Og. 7.23mmol) in N,N-dimethylfGrmamide (10ml) was stirred 
at room temperature under dry nitrogen for 36h. The mixture was filtered and the filtrate evaporated to give 
a thick foam (2.7g) which was shown by *H n.m.r, analysis to be a mixture of the title compound and 2- 
amino-6-chloro-7-[l-[l ,5-dioxaspiro[5.5]undecane-2.4-dione-3-yl)eth-2-yl]purine potassium salt in the ratio of 
2:1 respectively. 

'H n.m.r (D^-DMSO) of the title compound: 

51.25-2.25(mJ0H.cyclohexyl-CH2-). 3.02(m,2H.-CH2-). 3.78(t.2H,3jHH = SHz. >NCH2-),6.77(brs.2H.-NH2). 
8.13 (s,1H,H-8). 



Descriotion 7 



2-Acetylamino-6-chloro-9-[1-(2.2-dimethyl-l .3-dioxane-4.6-dione-5-yneth-2-yl]purine potassium salt 



A mixture of 2-acetyiamino-6-chloropurine ' (I.Og, 4.72mmoO. 6.6-dimethyl-5.7-dioxaspiro(2.5]octane- 
4.8-dione (O.BOg, 4.70mmol) and potassium carbonate (0.78g. 5.64mmol) in N,N-dimethylformamide (25ml) 
was stirred at room temperature under dry nitrogen overnight. T.l.c.[chloroform/methanol(2:1 )] showed two 
products, rf = 0.50. 0.65. The mixture was filtered and the filtrate evaporated to leave a light brown gum 

1. W.A. Bowles, r.H. Schneider, L.R. Lewis and fl.K. Robins, J. Med. Chem.. 6. 471. (1963). 



CI 




(D7) 
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which was triturated with dichloromethane {30ml) to leave a pale yellow solia {2.0gj whicn was snown oy 'H 
n.m.r. analysis to be a mixture of the title compound ana 2-acetyiamino-6-cnioro-7-[ t -i2.2-cime:nyi- 1 .3- 
oroxane-*i.6-dtone-5-yileth-2-yllpurine potassium salt m the ratio of 3:2 resoectiveiy. 

"H n.m.r .'O'-DMSO) of the title comoouna; 

51.40(S.6H,-CH.). 2.25(S.3H.-COCH3), 2.65(t.2H.^JHH = 8H2, -CH.-). 4.20(t.2H.-- Jmh = 8H2. >NCHz-;. 3.35- 
(s.lH.H-8). 



;o Description 8 



2-Amino-9-fl'(2.2'dimethyl-l.3-dioxane-4.6-dione-5-yneth-2-yllpurine potassium salt 



20 



25 



re 



(D8) 



30 



35 



A mixture of 2-aminopurine ^ (200g. 1.48mmol). 6,6-dimethyl-5.7-dioxaspiro(2.5]octane-4.8-dione 
{252mg. 1.48mmol) and potassium carbonate (245mg. 1.77mmol) in N.N-dimethylformamide (5ml) was 
stirred at room temperature under dry nitrogen overnight. T.l.c. [chloroform/methanol (2:1)] showed two 
products, rf = 0.23. 0.33. The mixture was evaporated and the residue purified by column chromatography 
on silica (25g) [eluent = chloroform/methanol (2:1)] to give the the title compound (250mg. 49%). rt- 
[chloroform/methanol (2:1)] = 0.33 and 2-ammo-7-(1-(2.2-dimethyl-1 ,3-dioxane-4.6-dione-5-yl)eth-2-yl]purine 
potassium salt (I50mg, 29%). rf[chioroform/methanol (2:1)] = 0.23. 



"H n.m.r (D^-DMSO) of the title compound: 

61.35(S,6H.-CH3). 2.52(t.2H.^JHH= 8H2,-CH2.). 4.20(t.2H.^JHH = 8Hz.>NCH2-). 8.05(sJ H.H-8). 8.60 (S.IH, H- 
6). 



45 



50 



55 



Description 9 



2. A. Albert and O, J. 3rown. J. Chem.Soc. 2060 (1954). 
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2-Chloro-9-[l-i2.2-aimethyl-l .3-dioxane-4.6-Qione-5-yl>eth-2-ynpunne potassium sait 



Ci 




s 




0 



(D9) 



A mixture of 2-chloropunne ^ {229mg, 1 .48mmol), 6.6-dimethyl-5.7-dioxaspiro(2.5]octane-4.8-dione 
(252mg, l,48mmoO and potassium carbonate (245mg, l.TVmmol) in N,N-dimethyiformamide fSmi) was 
stirred at room temperature under dry nitrogen for 66h. Tic. [chloroform/methanol (2:1)] showed one spot, 
rf = 0.45. The mixture was evaporated and the residue purified by column chromatography on siitca (35g) 
[eluent = dichJoromethane/methanol (9:1) gradually Increasing to (1:1)] to give a white solid (340mg) which 
was shown by 'H n.m.r. analysis to be a mixture of the title compound and 2-chloro-7-[1-(2.2-dimethyl-1 .3- 
dioxane-4.6-dtone-5-yl)eth-2-yl]purine potassium salt in the ratio of 3:2 respectively. 

*H n.m.r, (D^-OMSO) of the title compound: 

51.55 (s.6H,-CH3). 2.60 (m, 2H, -CH2-). 4.45 (m, 2H. >NCH2-). 8.60 (s. 1H, H-8), 9.10 (s. 1H, H-6). 
Description 10 



2.6-Dichloro-9-(1-(2.2-dimethyl-1 .3'dtoxane-4.6-dione'5-yl)eth-2-yl]purine potassium salt 



A mixture of 2.6-dichloropurine ""OSmg, O.SOmmol). 6,6-dimethyl-5.7-dioxapiro[[2.5]octane-4.8-dione 
(85mg, O.SOmmol) and potassium carbonate (83mg, 0.60mmol) in N.N-dimethylformamide (2ml) was stirred 
at room temperature under dry nitrogen overnight. T.l.c. [chioroform/methanol(2:1 )] showed one spot, rf = 
0.55. The mixture was evaporated and the residue partitioned between water (10ml) and dichloromethane 



3. J. A. Montgomery. J. Am. Chem. Soc, 78. T928 (1956). 

4. U.S. Patent No. 3,314.938. 1967. 



CI 




(DIO) 
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(5miv The aaueous :ayer was evaporated to leave a :ignt brown gum wnich was punfiea oy coiumr. 
chromaiograohy on siiica {25g)[eluent = cmorororm nnethanol (4:1) graduaiiy increasing to (2:U] :o give a 
colourless ciassv maienai (iSOmg) wnich was snown cy 'H n.m.r. analysis lo oe a .-r.ixiure or :he title 
compouna V.d 2.6-dicnloro-7.tl-(2.2-ainietny|.l .3-aioxane-4.5-dione-5-y0eth-2-yilpurine potassium sait m 

the ratio of 3:2 respectiveiy. 
H n.m.r. {D20) of title compound: 

o1.45(s.6H.-CH3). 2.50(m. 2H. -CH2-). 4.30 (m. 2H. >NCH2-), 8.45 (s, IH, H-3). 



Description 1 1 



T5 2-Amino-6-chloro-9'f ethyl 2.2-dicarboethoxybutanoate-4.ynourine 



20 




25 



(DID 



Ethyl 4-bromc-2.2-dicarboethoxybutanoate (93g) was added to a stirred mixture of 2-amino-6- 
chloropurtne (47g) and anhydrous potassium carbonate (57g) in N.N-dimethyiformamide (1 dm^) and the 
resulting mixture stirred at 40 'C overnight. The reaction mixture was filtered and the filtrate evaporated. 
Ethyl acetate (lOOO cm^) was added to the residue and the solution washed with water (3 x 500cm^) and 
brine (SOOcm^). After drying over magnesium sulphate the solution was evaporated to give a yellow solid. 
T.l.c. (5% methanol-dichloromethane) showed two products, rf = 0.42, 0.58; corresponding to the N7- and 
N9- alkylated purines. 

Recrystallisation from butan-l-ol (350cm^) gave 43g (37%) of the title compound. Column chromatog- 
raphy on silica (eluant 5% methanol-chloroform) of the filtrate gave a further 22g (19%) of the desired 
matenal. m.p. 107-108' C. 

H n.m.r. (0»-DMSO): 51 .20(t.9H.-CH2CH3), 2.65(t.2H. -CH2C-). 4.20(q,6H. -CH2CH3), 4.35(t.2H. >N-CH2). 
6.95 (brs. 2H. -NH2), 8.10 (s,lH, H-8). 



Description 12 
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2-Amrno-9-(ethvi 2,2-dicarboethoxvbutanoate-4-yl)purine 



10 




(D12) 



15 



20 



A mixture of 2-amino-6-chIoro-9-(ethyl 2.2-dicarboethoxybutanoate-4-yl)purine (21 .4g). prepared as in 
Description 1 1 . ammonium formate (20g) and 5% palladium on charcoal (4g) in methanol (200cm^) was 
heated under reflux under nitrogen for 2 hours. After cooling, the mixture was filtered and the filtrate 
evaporated to a gum. The gum was dissolved in water (400cm^), extracted with chloroform (3 x 200cm-) 
and the combined extract dried over magnesium sulphate. Filtration and evaporation gave the title 
compound as an oil I8.7g (95%) which slowly crystallised on standing, m.p. 58-60* C. 

'H n.m.r. (D^-DMSO): 51.20(t.9H, -CH2CH3). 2.65 (t. 2H, -CHzCa), 4.15(q,6H, -CH2CH3). 4.35(t.2H. >N-CH2). 
6.50(brs. 2H. -NH2). 7.95(sJ H.H-8), 8.65(s,1 H,H-6)- 



25 



Example 1 



30 



2-Amino-9-{methyl 2-cart)omethoxybutanoate-4-yl)purine 



35 



MeO^C - CH - C02Me 



45 



50 



(El 



The crude 2-amino-9-[1-(2.2-dimethyi-l ,3-dioxane-4.6-dione-5-yl)eth-2-yl)]purine potassium salt from 
Description 2 was suspended in methanol (10ml) saturated with hydrogen chloride, the mixture diluted with 
methanol (lOml) and stirred overnight at room temperature, giving a clear, colourless solution. T.l.c. 
tcniorororm/meinanoi (9:1)] showed one spot. rf = 0.45. The mixture was evaporated, the residue dissolved 
in water {20ml) and the solution neutralized using saturated aqueous sodium bicarbonate solution. The 
aqueous solution was then extracted with dichioromethane (6 x 25ml). the combined extracts dried over 
magnesium sulphate, filtered and evaporated to leave the title compound (142mg. 82%) as an oil. 



55 



"H n.m.r. (CDC13): o2.40(q.2H.3jHH = 8H2.-CH2-), 3.35 (t. 1 H.3J„„ = 8HZ,>CH-). 
2Jhh = 8H2.>NCH2-). 5.35(brs,2H.-NM2). 7.70(s, 1H.H-8). 8.62(s.1 H.H-6). 



3.65(S.6H.-CH3). 4.15(t.2H, 



Example 2 



16 
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2- Amtno-6-methoxy-9-f methyl 2-carbomeirioxybuianoate-'^- yPpurme 



OMe 




2' 2 




MeO^C - CH - CO^Me 



(S2) 



75 



20 



25 



2-amino-6-chloro-9-[1-(2.2-dimethyi-l.3-dioxane-4.6-dtone-5-yl)eth-2-yl]purine, potassium salt (l.70g, 
4.50mmol), prepared as in Description 1. was suspended in methanol (35mt) saturated with hyarogen 
chloride, the mixture diluted with methanol (35ml) and stirred at room temperature overnight giving a clear, 
paie yellow solution. T.l.c. (chloroform/methanol (9:1)] showed one spot. rf = 0.65. The mixture was 
evaporated under reduced pressure, the residue dissolved in water (70ml) and the solution neutralized using 
saturated aqueous sodium bicarbonate solution. The aqueous solution was then extracted with dich- 
loromethane (5 x lOOmI). the combined extracts dried over magnesium sulphate, filtered and evaporated to 
leave the title compound (l.27g, 87%) as a colourless viscous oil. a sample of which was recrystallised 
from water to give colourless needles. 



m.p. 108-109' C. 

'H n.m.r. (CDCti): o2.47(q,2H.-JHH = 7H2.-CH-): 3.40 (t.1 H.-Jhh = 7HZ.>CH-); 3.75(s. 6H.-CO2CH3): 4.10 
30 (S.3H, -OCH3): 4.20(t.2H.3jHH = 7H2,>NCH2-); 4.95(brs.2H.-NH2): 7.60 (s.lH.H-8). 

Example 3 

35 



40 



45 



2'Amino-9'fethyl 2*carboethoxybutanoate'4-yi)purine 





(E3) 



2-Amino-9-(ethyl 2,2-dicarboethoxybutanoate-4-yi)purine {3.93g) in ethanol {25cm^), prepared as in 
Description 12, was added to a solution of sodium (0.7g) in ethanol (IScm^) and the mixture stirred at 
ambient temperature for 1 hour. T.l.c. (10% methanol-chloroform) showed one spot, rf = 0.36. The reaction 
mixture was acidified to pH 3 with dilute hydrochloric acid (ca. I5cm^) and the solvent evaporated. The 
residue was extracted with dichloromethane (2 x 250cm-) and the combined extract dried over magnesium 
sulphate. Filtration and evaporation gave a yellow oil. 

The oil was dissolved in dichloromethane (ca. lOcm-) and column chromatographed on silica (lOOg) 
(eluant 5% methanol-dichloromethane) to give the title compound l.9g (59%) as an oil which crystallised on 
standing at ambient temperature, m.p. 65*66 C. 



17 
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H n.m.r. (D'-OMSO): 51.l5(t.6H. -CH3CH3). 2.35 iQ. 2H. -CHtCHo. 3.50 (t.lH. -CH<). -i.05 (cc. -iH. 
-CH2CH3). 4.20 {m.2H. >N-CH2). 6.55(brs. 2H. -NHr), 8.05 t's. 1H. H-8), 8.60 (s.iH. H-6). 

5 

Preoaration of Corrtcounds of Formula (A) 



JO a) 2-Amino-9-f 4-hydroxy-3-hydroxy methy Ibut- 1 -yDpurine 



75 




HOCH^ - CH - CH^OH 

20 

The compound of Example 1, 2*amtno-9-(methyl-2-carbomethoxybutanoate-4-yl)purine (0.1 lg. 
0.38mmoi) was dissolved in t-butanoi (4.5ml) at 60'C under dry nitrogen. Sodium borohydride (84mg, 
2,22mmol) was added, the mixture heated to reflux and methanol (0.4ml) added slowly over 2h. The mixture 
was cooled, water (10ml) was added and the solution was neutralized using dilute aqueous hydrochloric 
acid. The solution was evaporated to leave a white solid which was column chromatographed on silica (20g) 
[eluant = chloroform/methanol (2:1)] to give the title compound (50mg, 55%) as a white solid, rf 
[chloroform/methanol (2:1)] = 0.40. 

-H n.m.r.(D20): <51 .85(m,3H,-CH2- + >CH-). 3.85(d,4H,3jH„ = 5H2,-Ch20-). 4.17(t.2H.3jHH = 6H2, >NCH2-). 
8.12(s.1H,H-8), a-53(s.1H,H-6). 



b) 2-Amino-9-f4-hydroxy-3'hydroxymethylbut-1 -yDpurine 

35 



40 




HOCH^ - CH - CH^OH 



45 

The compound of Example 3. 2-am(no-9-(ethyl 2-carboethoxybutanoate-4-yl)purine (3.21 g) was dis- 
solved in t-butanol (l(X)cm^) at 60 'C. Sodium borohydride (2.3g) was added and the mixture heated to 
r-eflux ^/1ethano^ nOcm-> was added dropwise over 1 hour with vigorous stirring. The mixture was cooled, 
water (150cm^) added and the solution neutralised using dilute hydrochloric acid. After evaporation the 
residue was extracted with methanol (100cm-) and the mixture filtered. The filtrate was evaporated to leave 
a yellow gum, t.l.c. (35% methanol-chloroform) showed this to be the desired material, rf 0,40. Purification 
via column chromatography on silica (lOOg) [eluant = 30% methanol-chloroform] gave the title compound 
1 .2g (50.5%) as an off-white solid, m.p. 154* C. 

n.m.r. (D^-DMSO): o1.45(m, 1H. -CH<), 1.80 (q, 2H. -CH2CH<). 3.35 (m.2H,-OCH2). 3.40 (m,2H,-OCH2-), 
4.10 (t.2H, >N-CH2), 4.40 (t.2H,-0H). 6.50 (brs. 2H.-NH2). 8.10 (s.lH.H-8). 8.60 (s,lH.H-6). 
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C) 9-f4-Acatoxv-3-ac9toxvmethylbui-1 -yi)-2-2minoourrne 



10 




CH.OCOMe 



J5 



20 



To a suspension of 2-annino-9-(4-hydroxy-3-hydroxymethyibuM-yl)purine (0.1 3g. O.SSmmol) in ary 
tetrahydrofuran (40ml), stirred at room temperature under dry nitrogen were aaoed pyridine (ii7aL 
V45mmol) and 4-dimethylaminopyridine {5mg, 4iLt.mo() followed by acetic anhydride (lOSul. i.l4mmol). 
The mixture was stirred at room temperature for 5h. giving a clear, coiouriess soiution. T.l.c. 
[chloroform/methanol (9:1)] showed the major product to be the title compound, rf = 0.40. Methanol (5ml) 
was added, the mixture stirred for 5mins. then evaporated to dryness. The residue was partitioned between 
water (5mi) and chloroform (10ml). The aqueous portion was extracted with chloroform (4x1 0ml) then the 
combined organic portions dried over magnesium sulphate, filtered and evaporated to leave a pale yellow 
glassy material which was column chromatographed on silica (20g) [eluant = chloroform/methanol (19:1)] to 
give the title compound {0.16g. 9^%) as a colourless viscous oil. which was crystallised from n-butanol 
(0.6ml) to give colourless crystals (1l8mg.. 67%), m.p. 102* C. 



25 



'H n.m.r(CDCl3): 51 .90{m.3H,-CH2- + >CH-). 2.00(s.6H.-CH3). 4.05(d,4H,3jHH ^ 
(t.2H,^JMH = 6Hz.>NCH2-). 5.35(br.s.2H,-NH2). 7.70(s.1 H.H-8). 8.60(s,1 H,H-6). 



5H2.-CH2-O). 4.10- 



30 



d) 2*Amino-6'methoxy-9'(4-hydroxy-3-hydroxymethyibut- 1 -yi)purine 



35 



JO 



OMe 




(CH^ ) . 
HOCH^ - CH - CH^OH 



2-Amino-6-methoxy-9-(methyl 2-carbomethoxybutanoate-4-yl)purine (130mg. 0.40mmol) was dissolved 
45 in t-butanol (5-8mt) at 60'C under dry nitrogen. Sodium borohydride (100mg. 2,64mmol) was added, the 
mixture heated to reflux and methanol (0.58ml) added slowly over 2.5h. The mixture was cooled, water 
(10ml) added and the resulting solution neutralized using dilute aqueous hydrochloric acid. The solution was 
evaporated under reduced pressure to leave a white solid which was column chromatographed on silica 
{50g) (eiuant = chloroform/methanol (4:1)] to give the title compound (81 mg, 76%) as a colourless viscous 
50 oil. rf[chloroform/methanol (2:1)] = 0.5. a sample of which was crystallised from n-butanol to give a cream- 
coloured solid, m.p. 84-86* C. 



55 



'H n.m.r.(D20): 51 .76(sept..1 H.^Jhh = 7HZ.>CH-). l .87(q,2H.3jHH = 7Hz.-CH2-), 3.65(dd.2H.2j„H = 14H2. 
- Jhh = 7H2.-CHh'0-). 3.70(dd.2H,2jHH = 1 4H2,3 Jmh = 7H2. -CHH'O-). 4.05(s.3H,-OCH3 ). 4. 1 0- 
(t,2HrJHH = 7H2.>NCH2). 7.80(S.1 H.H-8). 
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e) 9-^4-Hydroxy'3-hydroxymethyibut- 1 -vDouanine 



w 




HOCH-, - 



CH - CH2OH 



2-Amino-6-methoxy-9-(4-hydroxy-3-hydroxymethylbut-l-yl) purine (360mg. J .35nnmol) was dissolved m 
2M aqueous sodium hydroxide solution {20nnl) and the mixture heated at 80 'C for 2h. The nntxture was 
cooled, neutralized using 2M aqueous hydrochloric acid and evaporated down to a volume of approximately 
20ml under reduced pressure then left to stand at 4* C for I8h. The resulting precipitate was filtered off to 
give a white powder (260mg, 76%). a sample of which was recrystallized from water to give colourless 
crystals. 

m.p. 275-277' C. 

•H n.m.r.(DS-DfvlS0):51 .50(m,l H,>CH-). f.75(q,2H,2jHH = 7H2.-CH2-). 3.43(m.4H,-CH20-). 4.40- 
(t.2H.^JHH = 7H2.>NCH2-).6.40(brs.2H,-NH2), 7.70(s.1 H,H-8).10.50{brs,1 H.H-1 ). 



Claims 

1. A process for the preparation of a compound of formula (A) : 



X 




wherein: 

X is hydrogen, hydroxy, chloro. Ct -s alkoxy or phenyl Ci -s alkoxy; and Rg and Rb are hydrogen, or acyl or 
phosphate derivatives thereof, which process comphses: 
(i) tne preparation of a compound of formula (I): 



55 



20 



10 




wherein is C^~=, alkyl. or phenyl Ci -5 aikyf in which the phenyl group is optionally substituted; is 
hydrogen, hydroxy, chlorine. C-. -5 aikoxy. phenyl Ci -5 alkoxy or annino: and R3 is halogen. C -^ alkythio. 
C: alkylsulphonyl, azido. an annino group or a protected amino group, which preparation comprises the 
reaction of a compound of formula (11): 



20 



25 




wherein Rj and R3 are as defined for formula (t) with: 
(a), a compound of formula (III): 



O 



35 




(III) 



wherein R* and R5 are independently hydrogen. Ci-^ alkyl. or phenyl, or R* and Rs together are C5-7 
cycioalkyi, to give a compound of formula (IV): 



50 



55 
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15 



(IV) 



or 



20 



25 



(b). a compound of formula (V): 



(V) 



30 



35 



wherein L is a leaving group and Rt is as defined for formula (I), to give a compound of formula (VI): 




(VI) 



45 



50 



55 



and thereafter converting the intermediate compound of formula (IV) to a compound of formula (I) via 
transesterification, or the intermediate compound of formula (Vt) to a compound of formula (I) via 
decarboxylation, and. as necessary or desired, interconverting variables Ri. Rs and R3 to further values of 
R. R- and R-: 

(ii) the conversion of the resulting compound of formula (1) to a compound of formula (A) by 
converting variable R3. when other than amino, to amino, reducing the ester groups CO2R' to CH2OH and 
optionally forming acyi or phosphate derivatives thereof, and as necessary or desired converting variable R2 
in the compound of formula (I) to variable X in the compound of formula (A). 

2. A process for the preparation of a compound of formula (1) as defined in claim 1 by process step 
variant (a) as defined in claim I. which comphses the reaction of a compound of formula (II) wherein R2 and 
R3 are as defined in claim 1 with a compound of formula (III) wherein one of R^ and Rs is hydrogen and the 
other is methyl or phenyl, both of R* and Rs are methyl or R* and Rs together are cyctohexyi, followed by 
transesterification of the resulting compound of formula (IV) by reaction with an alcohol of formula (VII): 



22 
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R--OH {Vlh 
wherein: 

5 Ri is C--i alkyi. and. as necessary or aesired. tnterconveaing R-.. R2 and R: m the resulting CDmoounc of 
formula (1) to further values or R-. R2 and R3 as defined for formula (I) in claim 1. 

3. A process for the preparation of a compound of formula (I) as defined in claim 1. oy orocess step 
variant (b) as defined in claim 1. which compnses the reaction of a compouna of formula dt) wnerein R2 2nd 
R3 are as defined in claim l with a compound of formula (V) wherein R: is C'-i aikyi and L (S naiogen. 

w followed by decarboxylation of the resulting compound of formula (VI). and. as necessary or aesired. 
interconverting Ri. R2 and R3 in the resulting compound of formula (I) to further values of R-. Rr ana R>- as 
defined for formula (I) in claim 1. 

4. A process according to claim 1 for the preparation of a compound of formula il) or a sait thereof; 



J5 



20 




wherein Ri. R2 and Rs are as defined in claim l. 

5. A process according to claim 2 or 3 for the preparation of a compound of formula (I) or a sali or 
thereof, wherein Ri is methyl or ethyl: R2 is hydrogen or methoxy; and R3 is amino. 

6. A process according to claim 1 for the preparation of a compound of formula (IV) or a salt thereof: 



35 



*i5 




(IV) 



wherein: 

R2, R?. Rd and Rs are as defined in claim 1. 

7. A process according to claim 6 for the preparation of a compound of formula (IV) or a salt thereof, 
wherein R2 is hydrogen or chlonne; R3 is amino, acetytamino or chlorine: one of R* and R5 is hydrogen and 
the other ts phenyl, and Rs are both methyl, or Rs and R5 together are cyclohexyl. 

8. A process according to claim 1 for the preparation of a compound of formula (VI) or a salt thereof: 



23 



5 




75 



20 



25 



wherein: 

Ri, Rz and R3 arenas denned in claim 1. 

9. A process according to claim 8 for the preparation of a compound of formula (VI) or a salt thereof, 
wherein Ri is ethyl; R2 is hydrogen or chlorine and R3 is amino. 

Claims for the following Contracting State : ES 

1. A process for the preparation of a compound of formula (A): 

X 



30 



1 L > 



(^2)2 

I (A) 
R CMZH-^-CH-CH-^-OR 



35 a 2 2 o 



wherein: 

X is hydrogen, hydroxy, chloro, Ci-s alkoxy or phenyl Ci alkoxy; and Ra and Rb are hydrogen, or acyl or 
phosphate derivatives thereof, which process comprises: 
(i) the preparation of a compound of formula (I): 



45 



50 




wherein Ri is Ci -5 alkyl. or phenyl Ci-^ alkyi in which the phenyl group is optionally substituted; R2 is 
hydrogen, hydroxy, chlorine, Ci -s alkoxy. phenyl Ci alkoxy or amino; and R3 is halogen, Ci alkylthio, 
alkylsulphonyl, azido, an amino group or a protected ammo group, which preparation comprises the 
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reaction of a compound of formula ill): 




JO 



ill) 



75 



wherein R2 and are as defined for formula (1) with: 
(a) a compound of formula (111) : 



20 




(III) 



25 wherein R* and Rs are independently hydrogen. C1-5 aikyi, or phenyl, or Ri and R5 together are Cs-7 
cycioalkyi: or 

(b), a compound of formula (V) : 



30 



CO^R, 



35 



(V) 



wherein L is a leaving group and Ri is as defined for formula (I), and thereafter converting the resulting 
JO intermediates to a compound of formula (I) and converting a compound of formula (I) to a compound of 
formula (A). 

wherein L is a leaving group and Rr is as defined for formula (I), to give a compound of formula (VI): 



45 
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(VI) 
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ana thereafter converting the intermediate compouna of formuia (IV) to a compouna of formuia il) vta 
transesterification. or the intermeaiate compound or formula (VI) to a compound of formuia fi> via 
decarboxyiaiion. ano. as necessary or desirea. mterconvening variables R-. and R: to further vaiues of 
R- . R2 ana R^; 

5 (ii) the conversion of the resulting compound of formuia (I) to a compound of formuia (A) by 

converting variable R3, when other than amino, to amino, reducing the ester grouDS COaR* to CH^OH anc 
optionally forming acyl or phosphate derivatives thereof, and as necessary or desired convening variable R2 
in the compound of formula (I) to variable X in the compound of formula (A). 

2. A process for the preparation of a compound of formuia (I) as defined in claim 1 by process step 

70 variant (a) as defined in claim 1. which comprises the reaction of a compound of formuia (II) wherein R2 and 
R3 are as defined in claim 1 with a compound of formuia (Ml) wherein one of R^ and Rs is hyarogen ana the 
other is methyl or phenyl, both of Ra and R5 are methyl or Ra and R5 together are cyclohexyt. followed by 
transesterification of the resulting compound of formula (IV) by reaction with an alcohol of formula (VIO: 

75 R1-OH (VII) 

wherein: 

Ri is Ci-4 alkyl. and. as necessary or desired, interconverting R^ , R2 and R3 in the resulting compound of 
formula (I) to further values of Ri. R2 and R3 as defined for formula (1) in claim 1. 

20 3. A process for the preparation of a compound of formula (1) as defined in claim 1. by process step 

variant (b) as defined in claim 1, which comprises the reaction of a compound of formula (II) wherein R2 and 
R3 are as defined in claim 1 with a compound of formula (V) wherein Ri is Ci-<t alkyl and L is halogen, 
followed by decarboxylation of the resulting compound of formula (VI), and, as necessary or desired, 
interconverting R: . R2 and R3 in the resulting compound of formula (I) to further values of Ri, R2 and R3 as 

25 defined for formula (I) in claim 1 . 

4. A compound of formula (I) or a salt thereof: 



30 



35 



wherein Ri . R2 and R3 are as defined in claim 1 . 

5. A compound according to claim 4 or a salt thereof, wherein R^ is methyl or ethyl; R2 is hydrogen or 
methoxy; and R3 is amino. 

6. A compound of formula (IV) or a salt thereof: 

45 



50 



55 




(I) 
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;5 




(IV) 



20 



wherein: 

R2, R3. R4 and Rr are as defined in ciaim 1. 

7. A connpound according to claim 6 or a salt thereof, wherein R2 is hydrogen or chionne: R3 is ammo, 
acetylammo or chionne; one of R^ and R? is hydrogen anc the other is phenyl. Ra and R5 are both methyl, 
or Ra and R= together are cyclohexyl. 

8. A compound of formula (VI) or a salt thereof: 



25 



30 



W 
/ 



I 



35 



c ^ 

c 

I 



(VI) 



4Q wherein: 

Ri. R2 and R3 are as defined in claim 1. 

9. A compound according to claim 8 or a salt thereof, wherein Ri is ethyl; R2 is hydrogen or chlorine 
and R-j is amino. 

10. A compound of formula (A) as defined in claim 1 whenever prepared by a process according to 
J5 claim 1, or an obvious chemical equivalent thereof. 
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